A leader supports teams and individuals as they turn their creative efforts into innovations (leader as facilitator) and manages the organization's goals and activities aimed at innovation (leader as manager). This review focuses on when and how leadership relates to innovation (i.e., the factors that moderate or mediate the relationship between leadership and innovation). The sample consists of 30 empirical studies in which leadership is treated as the independent variable and innovation as the dependent variable. In addition to reviewing moderating and mediating factors, we identified two factors where the findings are ambiguous. The review proposes three new factors that may mediate or moderate the relationship between leadership and innovation.
essential element in the promotion of organizational innovation (Hemlin, 2006a; Hülsheger et al., 2009; Mumford et al., 2002) . We have now come to the point where more and more research is being directed into understanding when leadership is effective, i.e., under which circumstances at the individual, team and organisational levels, and how leaders influence innovative outcomes, i.e., the various processes and mechanisms of influence. These are the variables that moderate and mediate the relationship between leadership and innovation. This paper reviews the state of research into these moderator and mediator variables.
We view innovation in organisations as an outcome of individual, team, and organisational efforts joined to produce a new product, process, or service that is potentially attractive to a market. Innovation is then the result of a number of activities performedat different levels of the organisation and in its external world. We find the following definition of innovation useful: "the implementation of a new or significantly improved product (good or service), or process, a new marketing method, or a new organisational method in business practices, workplace organization or external relations" (OECD, 2005:46) .
Sometimes innovation and creativity are used interchangeably in the literature (Basadur, 2004; Csikszentmihalyi, 1999) . However, creativity is commonly viewed as idea generation (ideation) while implementation of ideas is innovation (Amabile et al., 1996; Anderson et al., 2004; Scott and Bruce, 1994) . In this paper our focus is on innovation studies, but we also examine research that investigates innovation in terms of creativity when it is clear that innovation was the goal. 1 
The dual process of managing innovation
We believe that leadership is an integral part of innovative organisational performance for at least two reasons. First, leaders construct the environments that favour creativity and ultimately innovation (Hemlin et al., 2008; Shalley and Gilson, 2004) . Much of the leadership research focuses on the essential leadership actions in this construction of context and opportunities that promote the bottomup process of innovation. Leaders encourage intrinsic motivation (Avolio et al., 1999) , facilitate problem solving (Tierney et al., 1999) , foster a positive team climate (Anderson and West, 1998) , and establish and maintain high quality work relationships with team members (Olsson et al., 2008; Scott and Bruce, 1994) .
Second, in a top-down process, leaders manage the strategic innovation goals and activities of their organizations. Leaders may set these goals and direct these activities by managing time, facilities, money, and knowledge resources (Drazin et al., 1999) , by setting and managing individual and team goals, by defining expectations for creative performance (Shalley and Gilson, 2004) , by managing rewards (Mumford and Gustafson, 1988) , and by granting autonomy to individuals and teams (Hemlin, 2006b; Hunter et al., 2007) .
Thus, the leader orchestrates the dual process (a) of providing support to teams and individuals as they turn their creative efforts into innovations (leader as facilitator), and (b) of managing the organization's goals and activities aimed at innovation (leader as manager) (see Hemlin, 2006b ).
Scope of this study
Although leaders have a significant impact on innovation activities, they don't work in a vacuum. First, researchers have pointed to the power of the context, with its contingency factors, that may interact with leaders' efforts to stimulate and manage innovation (Bass and Riggio, 2006; Hunt and Conger, 1999; Mumford et al., 2002; Shalley and Gilson, 2004; Yukl, 1999) . The contingency factors tell us when leadership relates to innovation (i.e., the circumstances), thus they moderate the relationship between leadership and innovation outcomes. Second, we need more knowledge about the mechanisms leaders use to influence innovation. These are subsumed under another category of factors that mediate leadership and innovation, and they may tell us how leaders influence innovation (i.e., the leaders' influence at the individual, team, and organisational levels).
This paper reviews the factors by which leadership relates to innovation at the individual, team, and organisational levels of human behavior. Among others, Mumford et al. (2002) , Oke et al. (2009), and Isaksen and Tidd (2006) have addressed these factors in their research. However, there are few systematic reviews of the empirical research that compile our current knowledge on the mediating and moderating factors between leadership and innovation. For example, whereas Elkins and Keller (2003) studied only the effects of leadership on various outcomes in R&D, we take a broader approach. We also extend the work of Ford (1996) and Woodman et al. (1993) by examining more recent research. Also, our approach to drawing inferences about moderating and mediating variables differs from previous reviews in that we focus on those studies where moderation and mediation is investigated. The traditional approach has been to draw inferences about moderation and mediation by examining separate studies that does not test for the inference itself. For example, if one study shows that there is a positive relationship between construct A and B, and another study that there is a relationship between B and C, some may draw the erroneous conclusion that B is mediating between A and C. In this case, the mediator variable has not been proven and the inference is based on speculation. A sound approach is to examine those studies that actually test the A-B-C relationship. We have now come to a point in time where studies that test a moderating or mediating variable between leadership and innovation have formed a substantive body of knowledge. This calls for a review of these variables which is now done in our review. Finally, since several scholars have called for a better understanding of the relationship between leadership and innovation (e.g., Byrne et al., 2009; Mumford et al., 2002; Shalley and Gilson, 2004) , we discuss three mediating and moderating factors on leadership and innovation that has not yet been tested in a rigorous way.
Furthermore, in addition to our recognition of the importance of these moderating and mediating factors, we acknowledge the importance of multiple levels of analysis where organizational processes are likely nested in different levels (Drazin et al., 1999; Ford, 1996; Hemlin et al., 2008) . For example, the effect of leaders on employees may depend on the climate of the team and the culture of the organization.
Procedure Literature search
We conducted our literature search in several steps. During 2010 we searched for journal articles using the online databases PsycINFO, PsycARTICLES, ISI Web of Science, Social Services Abstracts, Sociological Abstracts, IBSS (International Bibliography of the Social Sciences), ASSIA (Applied Social Sciences Index and Abstracts), Business Source Premier, Econlit, and Regional Business News. We used the keywords leadership and innovation in our search. We also used the keyword creativity because it is occasionally used interchangeably with innovation in the literature. We analyzed each article's abstract in order to identify those articles that (1) were based on empirical studies, and (2) treated leadership as an independent variable, and innovation or creativity as a dependent variable. As we required that each journal article selected must have been peer reviewed, we did not consider unpublished articles and dissertations. At this point in our search we had identified 99 articles. 
Sample inclusion criteria
First, we eliminated articles that were published before 1980 since we wanted to include only studies that (a) used advanced methodologies (adequate for mediatormoderator variable analyses) not in significant use before 1980 and that (b) reflected leaders' influence on employees with contemporary work attitudes and values. Second, we eliminated articles not indexed in the ISI Web of Science and articles with a journal impact factor >1.0.
3 We specified this criterion in order to identify high quality journal articles that had gone through a more rigorous peer review process. Although questions have been raised about the IF, (e.g., Boor, 1982) , it is generally recognized as a valid indicator of journal quality (Garfield, 2006) . When a journal's IF is high, scholars are more inclined to submit their papers to that journal (Judge et al., 2007) . More submissions provide a broader base for the selection of high quality research. Journal IF have been empirically related to higher rejection rates (Aarssen et al., 2008) and external assessments of journal quality (Saha et al., 2003) .
However, we also wanted to ensure that we included highly influential articles published in journals with lower impact factors. It has been shown that interdisciplinary research such as innovation studies have been disadvantaged by high impact factor journals, which are more mono-disciplinary focused (Rafols et al., in press). For this purpose, we used the Google Scholar citation database to calculate a median of citations for our sample. This median was 77 citations (range 6 -1291). We then searched the Google Scholar database, using the same above mentioned keywords, and included articles cited more or equal to 77 times. A total of 4 articles were added this way.
Coding of dependent variables
We coded the dependent variables of each article (creativity or innovation) as either (a) innovation-measures or (b) creativity-only measures. The basis for this coding was our definition of innovation. The articles in our review had to measure some aspect of implementation (i.e., the application of ideas such as new products or processes). Thus, according to this criterion, we could include articles in which the research aimed at measuring creativity, but not articles in which the research measured creativity only.
Bibliometric data for the reviewed journals is presented in Table 1 . In the sample of 30 studies, the number of article cites ranged from 6 to 1291. On average the articles were cited 166 times, and the median of citations was 88.
Results
In our sample of 30 studies, 17 studies measured transformational/transactional leadership, 3 studies measured leader-member exchange (LMX), and 10 studies measured other leadership traits or behaviors. In the measurement of innovation, 12 of the 30 studies in the sample were conducted at the individual level, 4 studies at the team level, and 14 studies at the organizational level. The 15 studies that explicitly tested mediation and moderation variables between leadership and innovation are analyzed next.
Individual level mediating and moderating factors
Creative self-efficacy, mediator. It has been suggested that high levels of selfefficacy may contribute to increased motivation (Ford, 1996) , greater eagerness to pursue individual ideas, and more effective use of cognitive resources (Thomas and Velthouse, 1990) . Gong et al. (2009) tell participants whether their scores in a pre-test were well above average or average. The participants who were told they scored above-average exhibited greater confidence in solving the problems subsequently posed as well as greater creativity related to the products produced.
Organizational based self-esteem (OBSE), moderator. OBSE refers to the employee's self-perceived value as an organizational member (Pierce et al., 1989) . Some empirical evidence suggests that employees with low OBSE benefit from transformational leadership since they doubt whether their ideas or efforts are of value to the organization. Rank et al. (2009) found that OBSE moderates the relationship between leadership and individual innovativeness since the relationship is more important to employees with low levels of OBSE.
Self-presentation, moderator. Self-presentation, a core sub-dimension in the self-monitoring construct, refers to the way in which individuals engage in impression-management and modify their behavior in order to reflect the expectations from the social context (Gangestad and Snyder, 2000) . High self-monitors tend to control and alter their behavior in order to present an image congruent with others' expectations. Such activity is less important for low self-monitors (Day et al., 2002) . Rank et al. (2009) confirmed their hypothesis that self-presentation moderates the relationship between transformational leadership and individual innovativeness. The relationship was stronger for employees with low self-presentation. Rank et al. concluded that low self-monitors perform best when they are involved with an organization that supports them and allows them to act independently. Therefore they perform best working under transformational leaders who recognize their individual strengths and needs.
Team level mediating and moderating factors
Team reflection, mediator. Team reflection is a communication undertaking where team members collectively consider the team's goals, strategies, and processes. Somech (2006) found that leaders influenced team reflection that in turn promoted team innovation. In functionally heterogeneous teams, a participative leadership style was necessary to promote team reflection; in homogeneous teams, a more direct style was appropriate. These results point to team reflection as a mediator for leadership and team innovation.
Team heterogeneity, moderator. There are more opportunities for divergent thinking in heterogeneous teams where team members have diverse skill sets, knowledge, and cognitive problem solving styles (Hülsheger et al., 2009; Keller, 2001 ). Somech (2006) examined how leadership behavior, operationalized as participative and directive, affected functional heterogeneity and innovation outcomes. In participative leadership, for example, there is shared influence in decision-making and solicitation of new ideas from team members. In directive leadership, for example, there is a framework for decision-making and clear rules for behavior. Somech found that participative leadership has a moderating effect on team innovation only when functional heterogeneity is high; directive leadership has an effect when team heterogeneity is low.
Task characteristics, moderator. It is thought that complex tasks motivate employees to find creative ways to solve problems. With simpler tasks, employee fulfillment comes from solving problems using established knowledge and routines (Shalley and Gilson, 2004) . In Oldham and Cummings' (1996) study, although job complexity was not directly related to the production of patents, an interaction showed that high job complexity combined with high non-controlling and supportive supervision resulted in more patents compared to other combinations. Thus, the challenge of the task may moderate the effects of leadership on innovation.
Organizational level moderating factors
Organizational structure. Factors related to the structure of an organization are believed to influence innovation performance (Thompson, 1965) . In their study of 50 Taiwanese firms, Jung et al., (2008) found that when centralization and formalization are low, the influence of transformational leadership on organizational innovation is greater. Organizations with a high degree of centralization typically have decisionmaking authority concentrated at the upper management level (Damanpour, 1991) . High formalization in organizations, where numerous routines and rules regulate the work, is thought to impede organizational innovation (Damanpour, 1991) . For example, high centralization and formalization may reduce the autonomy of creative employees and teams (Jung et al., 2008) , may hamper inter-functional and interdepartmental collaboration (Miller et al., 1988) , and may constrain employees who depart from established practices (Dougherty and Hardy, 1996) .
Organizational culture. The normative behavior expectations in an organization form the context in which individuals and teams are embedded. Risk-taking, experimentation, openness, trust, and autonomy are part of the organizational support that provides a foundation for innovation (Hunter et al., 2007; Mumford et al., 2002) .
Recently, organizational support was examined in relation to leadership and innovation. Jung et al., (2008) found that organizational support (as defined by Siegel and Kaemmerer, 1978) moderated the CEO's leadership style and the firm's innovation. The extent of organizational support for innovation may influence the individual's willingness to undertake creative endeavors. Such willingness may in part depend on the perception of the consequences of such actions in the environment, as Yuan and Woodman (2010) and Scott and Bruce (1994) show. However, the findings are mixed regarding the role of organizational support. Gumusluoğlu and Ilsev (2009a) based their scale of organizational support on Scott and Bruce's (2004) study and could not show that support stemming from within the organization moderated the relationship between project leaders' transformational leadership and firms' sales of new products. Instead, support from, and collaboration with external institutions strengthened the relationship between transformational leadership and firm innovation.
Ambiguous contingency factors
Under this heading, we present two factors where mixed findings point to the fact that it still is unclear whether they are mechanisms in the relationship between leadership and innovation, i.e., if they act as mediating factors, or if they act as contingency factors and exert influence on leaders' discretion to lead innovative endeavors, i.e., if they act as moderating factors.
Psychological empowerment. Recent findings show that empowerment, the motivational construct consisting of meaning, competence, self-determination, and impact (Spreitzer, 1995) , both moderates and mediates the relationship between leadership and innovation. Pieterse et al., (2010) found that, only for individuals with high levels of psychological empowerment, transformational leadership was positively related to innovative behavior and transactional leadership was negatively related to innovative behavior. However, Jung et al. (2003) and Jung et al., (2008) could not show that psychological empowerment at the organizational level moderated transformational leadership and organizational innovation. Furthermore, when creativity is the criterion variable, psychological empowerment has been shown to mediate between transformational leadership (Gumusluoğlu and Ilsev, 2009b) empowering leadership (Zhang and Bartol, 2010) , and individual creativity. Thus, it is unclear whether leaders influenceteam members' psychological empowerment, as suggested by Gumusluoğlu and Ilsev (2009b) , or if the construct is independent of leadership, as argued by Pieterse et al. (2010) .
Team climate. It is assumed that leaders generally have a significant influence in creating a climate conducive to team innovation by, for instance, acting as role models, supporting ideas, and participating in the work (Isaksen and Tidd, 2006) . Consistent with these ideas, team climate appears to be a mediator between leadership and innovation as West et al., (2003) have shown. In their study, team climate, measured by Team Climate Inventory (TCI) (Anderson and West, 1998) , partially mediated the effects of leadership influence on team innovation in selfmanaged teams. However, in a more recent study, Eisenbeiss et al., (2008) found that team climate moderated the positive relationship of transformational leadership and innovation. They concluded that leaders may be an important part of team Leadership and Innovation in Organizations innovation, but without shared norms and ambitions of excellence, leaders' influence is limited. These ambiguous findings point to a more profound problem in conceptualizing innovative climate. It is still unclear whether the leader primarily influences the team climate or is influenced by it.
New moderators and mediators
In this section, we propose and discuss three new mediators and moderators between leadership and innovation at the individual and team levels. Some of these factors are known to the extant literature and have been tested as predictors for innovation. However, the factors proposed in this section have not yet been tested as mediators or moderators between leadership and innovation.
Individual level
External work contacts, mediator. The literature has emphasized the effect of external work contact networks on innovation (e.g., Tidd et al., 2001) . This research has found that the number and frequency of such contacts relate to individual innovative work behavior (De Jong and Den Hartog, 2010) . De Jong (2007) hypothesized that the number of external contacts moderated the relationship between leadership and innovation, but was unsuccessful in finding evidence to support this relationship. However, Mumford et al. (2002) and Woodman et al. (1993) state that it is the job of leaders to organize and promote the information flow in groups. LMX theory stipulates that good leaders add their resources to those of their team members (Liden and Maslyn, 1998) . Thus, the leader may influence whether and when individuals seek contacts external to the group or organization. These external contacts may stimulate innovative endeavors (Hemlin and Olsson, 2011) .
Personal initiative, mediator. Personal initiative refers to the extent to which the individual engages in proactive and long-term, goal-oriented behaviors where actions are taken that extend beyond the terms specified in the formal work contract (Frese et al., 1997 ). An individual's degree of personal initiative and proactiveness has been linked to innovation (Seibert et al., 2001) . According to Frohman (1999) , leaders may influence such behavior. Transformational leadership theory posits that transformational leaders motivate team members to make extra-contractual efforts (Bass and Riggio, 2006) . Similarly, a high quality LMX relationship may have this effect when a team member is given more responsibility and is placed in a position of greater trust (Liden and Maslyn, 1998) .
Team level
Group developmental stages, moderator. Various researchers have studied the different stages in group development (e.g., Arrow et al., 2004; Tuckman, 1965; Wheelan, 2005) . In these group stages, cohesion, commitment, norm conformity, and goal related behavior may fluctuate (Tuckman, 1965) . Leaders certainly influence the progression of these stages. Yet it appears that group members respond to leader influence differently in each developmental stage. In the integrative model of group development (Wheelan, 2005) , leader influence depends on the group stage. In the first of four stages in this model, members tend to follow most of the direction provided by their leaders, but in the second stage, as they increasingly challenge this direction, conflict arises around issues such as roles, group organizing, and goals. In the third and fourth stages, when group members are again more open to leaders' influence, performance tends to be highest (e.g., Wheelan and Tilin, 1999) . In this understanding of group development, the group dynamics involved in the different stages may limit leaders' influence to those processes involving innovation, such as ideation and idea implementation.
Conclusions The When and the How: Contingency factors and mechanisms related to innovation
This article reviewed 30 peer-reviewed articles 1980-2011 from the Web of Science's highest rated journals. Our aim was to investigate the contingency factors and mechanisms between leadership and innovation, i.e., the moderating and mediating variables.
Moderating variables. In assessing the contingency factors related to when leaders may influence innovation, we conclude that the relationship between leadership and innovation appears strongest in organizations that have a supportive culture for innovation (Jung et al., 2008) and where organizational structures are de-formalized and de-centralized. In such organizations, both leaders and employees are freer to engage in creative work (Damanpour, 1991; Jung et al., 2008) . Furthermore, teams that are heterogeneous and work on complex tasks have the highest capability for innovation. Such teams require supportive and noncontrolling leadership that includes them in decision-making. Finally, leaders can promote innovative behavior among employees who have low organizational selfesteem and low self-presentation (Rank et al., 2009) .
Mediating variables. In addressing the question of how leaders stimulate innovation (i.e., through the use of mediating variables) we conclude that leaders may stimulate innovation on the individual level by influencing creative self-efficacy (Gong et al., 2009; Redmond et al., 1993) . Moreover, leaders may also stimulate innovation by introducing norms that encourage team reflection processes, e.g., by means of debates, open communication, and divergent thinking (Somech, 2006) .
Leadership and Innovation in Organizations
Implications for leaders of innovation (Hemlin et al., 2008) argued that a creative knowledge environment (CKE) should be established and promoted in organizations that wish to develop innovative products and processes. To a great extent, establishing a CKE is a leader responsibility. It is crucial for leaders to identify the specific environmental factors conducive to innovation and creativity. One may think of a CKE as a set of nested layers of environmental factors in an organization where individual and team creative activities are undertaken. In such environments, it is clear that the work design, as well as the social and organizational characteristics at the team and organizational levels, have a crucial influence on the innovation processes. This influence is implemented through adopting supportive cultures, informal structures, and organizational slack.
Our literature research suggests there are a number of steps leaders may take when creating a CKE. First, upper management and their teams should establish an innovation policy that is promoted throughout the organization. It is necessary that the organization through its leaders communicate to employees that innovative behavior will be rewarded (Mumford and Gustafson, 1988) . Second, when teams are composed, the potential for team innovation should be a consideration in selecting the team members. One team characteristic that seems to promote innovativeness is team heterogeneity (Reiter-Palmon and Illies, 2004) . However, if the team is too heterogeneous, tensions may arise. On the other hand, when heterogeneity is too low, more directive leadership is required to promote team reflection, for example, by encouraging discussion and disagreement. Third, if creativity and innovativeness are to flourish, leaders should promote a team climate of emotional safety, respect, and joy through emotional support and shared decision-making (Ekvall and Arvonen, 1991; Hemlin et al., 2008) . Fourth, it is essential that individuals and teams have autonomy and space for idea generation and creative problem solving (Pelzand Andrews, 1966) . Fifth, time limits for idea creation and problem solutions should be set, particularly in the implementation phases (Basadur, 2004) . Finally, team leaders, who have the expertise, should engage closely in the evaluation of innovative activities (Mumford et al., 2002) .
Limitations of the study
First, this paper is limited by its sampling procedures. We chose 1980 as our cutoff year because we wanted to include only research studies using advanced methodologies that were suitable for mediator-moderator analyses. We have no knowledge whether our results might have differed had we also included research studies published prior to 1980. Our findings may have also been affected by our requirement that the studies had to be of high quality (published in journals with IF >1.0). We omitted a few studies that tested mediator-moderator relationships but were published in lesser-ranked journals. Although we may also have omitted some recent high quality studies because they were published in dissertations or books, we considered this omission to be of less concern since it is likely those studies will be published at some future date in quality journals and will be included in future reviews.
Second, in the reviewed articles, theories and concepts were conceptualized, operationalized, measured and analyzed slightly differently, which then may affect the aggregated conclusions we reached. The risk is our conclusions may be too compartmentalized and/or oversimplified. This is an inherent problem of reviews of research literature.
Suggestions for future research on leadership and innovation
In addition to further research on the two ambiguous factors that we found (i.e., psychological empowerment and team climate), we suggest the following three areas for future research on leadership and innovation.
Stages of the innovation process. Further research is needed into how the innovation process interacts with leaders' efforts. This process consists of problem construction or definition (Reiter-Palmon and Illies, 2004) , idea generation, evaluation, and promotion (Basadur, 2004) , and of the planning, championing, and securing of funds for implementation (Scott and Bruce, 1994; Tushman and Nadler, 1986) . The role of leaders is to provide a structure for the innovation process. In the early stages of innovation, leaders may have to take a divergent and explorative approach to problem construction and ideation in which knowledge and ideas are broadly integrated. Similarly, a convergent approach, focused on moving forward may be more suitable in the later stages where implementation is the focus. However, there is little research on how leaders may facilitate these cognitive and emotional processes in individuals and in teams (cf. Isaksen and Tidd, 2006) . Destructive leadership. Very few studies in our review deal with how leaders obstruct or impede innovation. For example, leaders who monitor their employees too closely and give little support (Oldham and Cummings, 1996) , who do not give them sufficient autonomy (Krause, 2004) , who exclude them from the decision process, and who squelch new ideas (Somech, 2006) may stifle creativity and innovativeness. Therefore, research is needed on when and how leadership behaviors are detrimental to innovation (Shaw et al., 2011) .
Leadership for radical and incremental innovation. More research is also needed on leadership when the goal is to create new and novel products (i.e., radical innovation) or when the goal is to expand and refine existing products (incremental innovation) (Tidd et al., 2001) . While Jansen et al. (2009) found a negative correlation between transactional leadership and radical innovation, their study showed that transactional leadership is positively related to incremental types of innovation. Thus, leaders who are more transaction-oriented may be more successful in promoting innovation when they work toward achieving the innovation goal by guiding employees towards refinements of existing products and increasing the efficiency of existing practices and processes. The distinction between incremental and radical innovation may thus be an important issue in future research and in theoretical modeling of leadership and innovation (see e.g., Isaksen and Tidd, 2006) .
Methodology. If moderating and mediating variables are addressed in studies in which leadership and management of innovation in organizations are examined, it is necessary to apply multi-level modeling and structural equation models. Such models are appropriate for analyzing the complex interrelationships of leadership and innovation.
